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Cohesive Strategy Focus Areas: 

 

• Restore and maintain 

resilient landscapes 

 

• Fire adapted 

communities 

 

• Response to wildfire 
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Background on National Analysis 

• Assignment: Explore various potential national policy options for 

achieving the national goals of the Cohesive Strategy 

  

• Identify the trade-offs and risks inherent in each option 

 

• Purpose: provide a broad strategic overview of the issues that 

could inform subsequent discussion and decision-making 

processes.  

  

• For example, analysis can help inform choices among more 

detailed regional activities or suggest where actions could be 

focused across the nation.  
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Analytical Challenge 

• Wildland Fire is a complex issue that involves many 

interacting factors and processes. 

 

• The United States is a dynamic and diverse landscape, 

where no single characterization (or solution) is 

universally appropriate—too diverse for a ”one size fits all” 

approach. 

 

• Yet without some generalization, simplification, or 

consolidation, it’s not possible to create a cohesive 

strategy.  Cannot have an “everyone for themselves” 

strategy.” 
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Meeting the Analytical Challenge 

• Drawing from multiple data sets spanning the range of 

biophysical, social, and economic factors in addition to a 

comprehensive summary of wildland fire statistics. 

 

• Exploring relationships and patterns using a mix of 

statistical and geospatial techniques. 

 

• Match patterns with “policy options” to identify areas best 

suited for each option. 

 

• Blend policy options spatially and institutionally to create a 

national strategy (role of the larger CS governance). 

Sunday, June 23, 2013 5 



Framing the Issue 

• Historical Perspective 

• Extensive area with relatively frequent wildland fires 

• Both natural ignitions and Native American cultural practices 

• Varying levels of frequency and severity characterized as Fire Regime 

Groups 

• Natural versus Anthropogenic Fire Regimes 

• Human-caused ignitions account for majority of incidents 

• Spatial patterns in causes and consequences 
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The seasonality of fire from space  
as inferred from MODIS hotspots 

 2001-2011 

Dec, Jan, Feb 

Mar, Apr, May 

Jun, Jul 

Aug, Sep 

Oct, Nov 



March 20, 2012 11 

Relative Total Area and Area Burned within each Fire Regime Group 



Foundational Data: Fire Occurrence and Extent 

• Federal Fire Occurrence Data (FODfd) 

• Compiled for FPA 

• National Association of State Foresters (NASF) 

• NASF data download, February 2013 

• Edited and patched by NSAT 

• National Fire Information Recording System 

(NFIRS) 

• GIS cross-walk by NSAT 

• Consolidated for Years 2002-2011 
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National Fire Occurence Data - All Sources
Area-weighted Summaries

Max Annual Incident Reports 0 - 5 5 - 10 10 - 17

17 - 27 27 - 48 48 - 10,977

Ignition Density 



National Fire Occurence Data - All Sources
Area-weighted Summaries

Max Area Burned Annually 0.01 - 41.50 41.75 - 89.23 89.30 - 170.24

170.26 - 354.22 354.61 - 998.05 1,000.00 - 54,750.09

Normalized Area Burned 
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Combined Fire Occurence Data
Area-weighted Summaries

CMB_avg_rpts 0.00 - 1.43 1.43 - 3.83 3.83 - 7.26 7.27 - 12.61 12.61 - 23.23 23.30 - 7,788.89

Density of Accidental Human-caused Ignitions 



Combined Fire Occurence Data
Area-weighted Summaries

CMB_sum_brn 0.0 - 9.3 9.3 - 20.1 20.1 - 36.8 36.9 - 64.3 64.4 - 143.9 144.3 - 5,787.5

Normalized Area Burned from Accidental Ignitions 



Exploration of Data and Options 

• Use county-level data and various models to identify 

commonalties and geographical differences among 

counties. 

• Classify counties into subsets that share common 

characteristics relative to the issues being examined.   

• Suggest management options tailored to each group or 

class of counties. 
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Urban Factor Score

-1.3 to -0.6
-0.6 to -0.3
-0.3 to -0.1
-0.1 to 0
0 to 0.1
0.1 to 0.3
>= 0.3

18.4
47.0
17.1
6.77
3.45
4.15
3.13

-0.401 ± 0.35

ModeFRG

I
II
III
IV
V

31.9
8.92
30.3
28.9

   0

NN Landscape (%)

0 to 2
2 to 10
10 to 25
25 to 50
50 to 75
75 to 100

4.26
6.92
7.99
10.6
31.4
38.8

59.4 ± 30

Nmix Landscape (%)

0 to 5
5 to 10
10 to 20
20 to 30
30 to 50
50 to 100

8.64
31.9
27.4
12.9
11.6
7.53

20.2 ± 20

Mean Departure (Nmix)

0 to 40
40 to 50
50 to 60
60 to 70
70 to 80
80 to 100

6.81
27.4
29.3
23.1
11.2
2.24

55.2 ± 15

Mean Departure (NN)

0 to 40
40 to 50
50 to 60
60 to 70
70 to 80
80 to 100

8.02
35.1
28.7
19.1
6.76
2.29

52.7 ± 15

Region

NE
SE
WS

4.30
11.7
84.0

Vegetation Cluster

101
102
103
104
105
106
107
201
202
203
204
205
206
207
208
209
210
211
212
301
302
303
304
305
306

1.20
1.31
0.13
.014
0.79
0.51
0.44
1.42
0.26
.046
1.32
.013
.048
0.13
1.98
2.85
0.62
2.64
0.49
4.17
17.8
40.5
2.42
18.7
0.19

283 ± 49

Nonforest Rx Fire Potential

0 to 1
1 to 5
5 to 20
20 to 40
40 to 60
60 to 100

5.21
7.73
26.4
36.0
14.6
9.98

29.7 ± 23

Forest Rx Fire Potential

0 to 3
3 to 10
10 to 20
20 to 40
40 to 60
60 to 100

6.91
8.16
11.1
28.5
26.2
19.1

39.2 ± 26

Mean Burn Prob.

0 to 1e-4
1e-4 to 5e-4
5e-4 to 0.001
0.001 to 0.005
0.005 to 0.01
0.01 to 0.05

2.41
18.8
17.3
46.9
12.4
2.17

0.00317 ± 0.005

Mean Flame Intensity

1 to 1.25
1.25 to 1.75
1.75 to 2.25
2.25 to 2.5
2.5 to 3
3 to 3.5
3.5 to 5.4

2.52
10.6
12.2
20.3
31.2
17.8
5.48

2.59 ± 0.73

Surface Fuel Cluster

101
102
103
104
105
106
201
202
203
204
205
206
207
301
302
303
304
305
306
307

0.79
0.53
0.53
0.12
0.74
1.68
4.10
.084
2.83
0.35
1.40
0.72
2.33
31.1
4.63
1.98
0.62
0.38
24.2
20.8

283 ± 50

State

ID
CA
OR
UT
MT
NM
CO
WY
AZ
NV
WA
AR
FL
GA
NC
VA
WV
MN
TN
WI
MO
other-

11.1
10.9
9.90
9.61
9.30
7.16
7.05
5.17
5.07
4.94
3.12
2.25
1.76
1.63
1.62
1.51
1.23
0.99
0.94
0.61
0.59
3.49

Percent Area Forested

0 to 5
5 to 10
10 to 25
25 to 40
40 to 60
60 to 100

   0
   0

29.1
25.7
25.4
19.8

42 ± 23

Modal Hotspots

Agric
Devlp
NatMx
NatNN
None

9.14
2.18
14.0
73.7
1.05

Mean Urban Value

1 to 1.1
1.1 to 1.25
1.25 to 1.5
1.5 to 2
2 to 9

63.3
18.2
11.9
6.65

   0

1.16 ± 0.2

NFP Fuel Treatments

0
0 to 2
2 to 5
5 to 10
10 to 100

3.01
44.8
31.1
6.77
14.4

9.95 ± 21

Forest Products Industry

0
0 to 2
2 to 4
4 to 6

22.1
7.51
46.9
23.5

2.66 ± 1.8

Conservation Partner

BLM
DODE
FWS
NAmer
None
NPS
OFed
OGov
Prvt
State
USFS

39.5
1.69
0.98
5.97
.008
2.93
.005
.011
.011
0.46
48.4

Federal Ownership

0
0 to 5
5 to 25
25 to 50
50 to 100

   0
   0
   0

41.6
58.4

59.4 ± 22

Max Annual Area Burned

0 to 50
50 to 100
100 to 200
200 to 400
400 to 640
640 to 1920
>= 1920

11.4
11.2
20.0
31.6
25.8

   0
   0

270 ± 180

Wildfire - Rx Fire Ratio

-3 to -0.5
-0.5 to 0.5
0.5 to 1
1 to 1.5
1.5 to 2
2 to 3
3 to 7

0.65
11.1
7.02
21.4
27.2
23.4
9.19

1.83 ± 1.3

Index of Rx Fire Activity

< 0
0 to 0.1
0.1 to 0.2
0.2 to 0.4
0.4 to 1.1

71.1
15.2
3.19
6.89
3.64

0.0248 ± 0.18

Roaded Area

0 to 40%
40 to 60
60 to 75
75 to 90
90 to 95
> 95%

38.4
38.9
15.9
6.20
0.63
.002

43.6 ± 22

Class G 
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Observations on Class “G” 

• General picture is one of large, relatively intact 

ecological systems with moderate wildfire 

potential   

• Similar in many respects to Classes J and K, 

which suggests potential for large fires 

• Large Federal presence suggests opportunities 

for increased prescribed fire use or beneficial use 

of natural ignitions in both forests and rangelands 

• Ultimately need to consider other issues as well 
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Basic Conceptual Model:  Risk results from the intersection of wildfires, 

homes and communities, and socioeconomic resources. 

Wildfire 
Occurrence and 

Extent 

Homes and 
Communities 

Socio-economic 
Resources 
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Process is to group counties into classes with similar 

characteristics use statistical cluster analysis 

• Begin with six variables: 

• Ignition density (max annual fires per unit area) 

• Area burned (max annual area burned, normalized) 

• WUI Area Factor Score 

• WUI Home Density factor score 

• Demographic Advantage factor score 

• Demographic Stress factor score 

• Cluster counties into eight “community clusters” 

using statistical methods 
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Demographic Advantage

-2.78 to -1.01
-1.01 to -0.77
-0.77 to -0.58
-0.58 to -0.41
-0.41 to -0.22
-0.22 to -0.014
-0.014 to 0.26
0.26 to 0.69
0.69 to 1.4
1.4 to 6.8

10.1
10.1
9.87
9.52
10.4
9.97
10.1
9.97
10.4
9.62

0.123 ± 1.6

Max Annual Ignition Density

0 to 3
3 to 5.7
5.7 to 8.6
8.6 to 12.4
12.4 to 16.9
16.9 to 22.7
22.7 to 30.1
30.1 to 43
43 to 69
69 to 10977

9.91
10.2
9.65
10.0
10.4
9.91
10.0
10.2
9.59
10.1

574 ± 1900

Max Area Burned: normalized

0 to 28
28 to 51
51 to 78
78 to 118
118 to 170
170 to 260
260 to 410
410 to 780
780 to 1800
1800 to 54800

9.75
10.3
9.97
10.0
9.97
9.91
10.3
9.75
10.2
9.84

3070 ± 9600

Demographic Stress

-2.55 to -1.07
-1.07 to -0.82
-0.82 to -0.6
-0.6 to -0.38
-0.38 to -0.16
-0.16 to 0.04
0.04 to 0.3
0.3 to 0.69
0.69 to 1.39
1.39 to 4.66

9.81
10.0
10.0
10.0
10.3
9.59
10.1
10.3
9.84
9.97

0.0462 ± 1.3

WUI Area Factor

-3.89 to -0.93
-0.93 to -0.8
-0.8 to -0.69
-0.69 to -0.56
-0.56 to -0.33
-0.33 to -0.016
-0.016 to 0.35
0.35 to 0.85
0.85 to 1.5
1.5 to 5.94

10.1
9.62
10.6
9.97
9.78
9.97
9.97
10.0
10.0
9.94

0.0354 ± 1.6

WUI Home Density Factor

-2.19 to -1.34
-1.34 to -0.88
-0.88 to -0.55
-0.55 to -0.29
-0.29 to -0.008
-0.008 to 0.24
0.24 to 0.49
0.49 to 0.78
0.78 to 1.23
1.23 to 9.81

10.1
9.78
9.97
9.94
10.2
10.1
9.81
10.2
9.71
10.2

0.358 ± 2.1

Community Clusters 8

1
2
3
4
5
6
7
8

9.01
10.2
19.5
4.28
23.1
4.95
9.81
19.2

4.72 ± 2.3

stateabv

AL
AR
AZ
CA
CO
CT
DC
DE
FL
GA
IA
ID
IL
IN
KS
KY
LA
MA
MD
ME
MI
MN
MO
MS
MT
NC
ND
NE
NH
NJ
NM
NV
NY
OH
OK
OR
PA
RI
SC
SD
TN
TX
UT
VA
VT
WA
WI
WV
WY

2.16
2.41
0.48
1.87
2.06
0.26
.032
.097
2.16
5.11
3.18
1.42
3.28
2.96
3.38
3.86
2.06
0.45
0.77
0.51
2.67
2.80
3.70
2.64
1.80
3.22
1.70
2.99
0.32
0.68
1.06
0.55
1.99
2.83
2.48
1.16
2.16
0.16
1.48
2.12
3.06
8.17
0.93
4.31
0.45
1.25
2.32
1.77
0.74

region

NE
SE
WS

33.4
43.1
23.5
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Demographic Advantage

-2.78 to -1.01
-1.01 to -0.77
-0.77 to -0.58
-0.58 to -0.41
-0.41 to -0.22
-0.22 to -0.014
-0.014 to 0.26
0.26 to 0.69
0.69 to 1.4
1.4 to 6.8

14.2
10.4
8.81
15.1
10.4
13.8
13.8
11.0
2.52
 0 +

-0.448 ± 0.76

Max Annual Ignition Density

0 to 3
3 to 5.7
5.7 to 8.6
8.6 to 12.4
12.4 to 16.9
16.9 to 22.7
22.7 to 30.1
30.1 to 43
43 to 69
69 to 10977

29.6
21.7
15.1
11.3
6.92
6.29
2.52
4.40
1.26
0.94

61 ± 610

Max Area Burned: normalized

0 to 28
28 to 51
51 to 78
78 to 118
118 to 170
170 to 260
260 to 410
410 to 780
780 to 1800
1800 to 54800

 0 +
0.31
 0 +

0.31
1.57
5.03
12.9
21.1
17.6
41.2

12100 ± 17000

Demographic Stress

-2.55 to -1.07
-1.07 to -0.82
-0.82 to -0.6
-0.6 to -0.38
-0.38 to -0.16
-0.16 to 0.04
0.04 to 0.3
0.3 to 0.69
0.69 to 1.39
1.39 to 4.66

6.92
10.4
12.3
16.4
13.5
12.6
12.9
9.75
5.03
0.31

-0.303 ± 0.69

WUI Area Factor

-3.89 to -0.93
-0.93 to -0.8
-0.8 to -0.69
-0.69 to -0.56
-0.56 to -0.33
-0.33 to -0.016
-0.016 to 0.35
0.35 to 0.85
0.85 to 1.5
1.5 to 5.94

38.4
17.3
15.4
14.2
7.86
3.46
2.52
0.94
 0 +
 0 +

-1.31 ± 1

WUI Home Density Factor

-2.19 to -1.34
-1.34 to -0.88
-0.88 to -0.55
-0.55 to -0.29
-0.29 to -0.008
-0.008 to 0.24
0.24 to 0.49
0.49 to 0.78
0.78 to 1.23
1.23 to 9.81

 0 +
 0 +
 0 +

0.31
2.52
6.29
11.0
14.2
26.4
39.3

2.57 ± 2.9

Community Clusters 8

1
2
3
4
5
6
7
8

   0
 100

   0
   0
   0
   0
   0
   0

2

stateabv

AL
AR
AZ
CA
CO
CT
DC
DE
FL
GA
IA
ID
IL
IN
KS
KY
LA
MA
MD
ME
MI
MN
MO
MS
MT
NC
ND
NE
NH
NJ
NM
NV
NY
OH
OK
OR
PA
RI
SC
SD
TN
TX
UT
VA
VT
WA
WI
WV
WY

 0 +
0.63
0.63
4.72
3.77
 0 +
 0 +
 0 +

2.20
0.63
0.94
5.03
 0 +
 0 +

4.40
 0 +

1.26
 0 +
 0 +
 0 +

1.57
0.94
0.31
0.31
8.49
0.31
0.31
5.97
 0 +
 0 +

4.40
2.83
 0 +
 0 +

6.29
4.40
0.31
 0 +

0.31
2.52
 0 +

25.8
3.14
0.31
 0 +

1.26
0.31
0.31
5.35

region

NE
SE
WS

4.72
38.1
57.2
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Community 

Cluster “2” 

 

- Lacking 

highest levels 

of demographic 

stress or 

advantage 

- Low ignition 

density 

coupled with 

high area 

burned 

- Relatively low 

WUI footprint 

coupled with 

high home 

density within 

WUI 
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Observations on Community Cluster “2” 

• Most prominent risk factor appears to be large area 

burned relative to ignition density 

• Need to examine causal factors (e.g., biophysical setting or 

response capacity) 

• Low WUI footprint coupled with high home densities 

highlight need for cooperative community-level planning 

• Need to examine role of larger land owners/managers 
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Using Community Clusters to Explore Differences in Home Exposure 
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Resiliency 

Classes 
Community Clusters 

1 2 3 4 5 6 7 8 
Grand 
Total 

A 8 3 31 30 71 4 129 194 470 

B 68 5 6 78 1 6 56 220 

C 15 5 6 12 9 7 54 

D 56 38 29 2 265 5 14 409 

E 22 76 7 3 28 22 1 159 

F 2 32 6 8 12 7 1 68 

G 18 24 28 12 4 8 20 17 131 

H 29 8 189 8 30 54 42 99 459 

I 62 18 145 7 207 24 60 192 715 

J 69 24 38 7 4 8 150 

K 40 135 13 15 16 17 38 274 

Grand Total 280 318 606 133 717 154 305 596 3109 

Intersection of Community Clusters with Landscape Resiliency Classes 
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Resiliency 

Classes 
Community Clusters 

1 2 3 4 5 6 7 8 
Grand 
Total 

A 8 3 31 30 71 4 129 194 470 

B 68 5 6 78 1 6 56 220 

C 15 5 6 12 9 7 54 

D 56 38 29 2 265 5 14 409 

E 22 76 7 3 28 22 1 159 

F 2 32 6 8 12 7 1 68 

G 18 24 28 12 4 8 20 17 131 

H 29 8 189 8 30 54 42 99 459 

I 62 18 145 7 207 24 60 192 715 

J 69 24 38 7 4 8 150 

K 40 135 13 15 16 17 38 274 

Grand Total 280 318 606 133 717 154 305 596 3109 

Intersection of Community Clusters with Landscape Resiliency Classes 
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Summary sheets have 

been prepared for each 

combination of 

community cluster and 

resiliency class 



“Policy options” are being broadly interpreted as strategic 

direction that would lead to greater or less emphasis on 

various mixes of management actions in different 

contexts and locations.  

 

Options have been divided into six general classes: 
• Prescribed Fire 

• Managing Wildfire for Multiple Benefits 

• Fuel Treatment other than Rx Fire 

• Managing Ignitions 

• Home and Community Actions 

• Response 

 

Options are not mutually exclusive, but can (and should) be 

combined for greater efficiency 
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Theme Option Description 

Prescribed 

Fire 

1A 

1B    

1C 

Expand or maintain programs in areas of current use  

Expand programs into areas where use is currently lacking              

Use prescribed fire on a limited basis 

Managing 

Wildfire for 

Multiple 

Benefits 

2A  

2B 

2C 

Apply tactic in forested systems  

Apply tactic in non-forested systems 

Apply tactic, but with awareness of community risk 

Fuel 

Treatment 

other than 

Rx Fire 

3A 

3B  

3C 

4 

Treatment opportunities supported by forest products industry  

Non-forest areas with opportunity for treatment              

Treatment opportunities limited by economic markets 

Treatments are economical as a precursor to prescribed fire 

Managing 

Ignitions 

5A 

5B 

Reduce accidental human-caused ignitions  

Reduce human-caused incendiary ignitions 

Home and 

Community 

Actions 

6A 

6B 

7A  

7B 

Focus on home defensive actions 

Focus on combination of home and community actions               

Adjust building and construction codes, municipal areas 

Adjust building and construction codes, non-municipal areas 

Response 8 

9 

10 

Prepare for large, long-duration wildfires  

Protect structures and treat landscape fuels  

Protect structures and target prevention of ignitions 
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Hypothetical Risk Management Scenarios 



Conclusions 

• Lots of Data and Information to work with; lots to share 

• Two-dimensional classification system allows us to view 

counties from a combined environmental and social 

perspective 

• Common narratives allow a level of generalization 

necessary for national or regional prioritization 

• Our examination of broad policy options helps inform  

discussions leading to a cohesive national strategy 

• Next steps are up to larger Cohesive Strategy 

Governance 
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Questions? 

For further information, visit http://www.forestsandrangelands.gov 

 


